Background: A significant number of individuals suffer from pain in the heel and many go on to have chronic symptoms and went to disability, and it may affect sedentary and active adults of all ages. Active knee extension test (AKE) is commonly used to assess flexibility and length of the hamstring muscles that's may be related to plantar fasciitis.
Introduction
THE plantar fascia is a very important connective tissue structure in maintaining the longitudinal arch of the foot [1] . It occupies almost the whole length of the plantar aspect of the foot from calcaneus to metatarsal heads [2] .
Correspondence to: Dr. Mohamed A. Sayed, The Department of Physical Therapy for Musculoskeletal Disorders and its Surgery, Faculty of Physical Therapy, Cairo University Plantar fasciitis is one of the most common causes of heel pain [1] . About 80% of all heel pain cases are caused by plantar fasciitis [3] . It affects about 10% of world wide populations [4] .
Incidence of plantar fasciitis in patients with hamstring tightness is 8.7 times if compared with patients without hamstring tightness [5] .
The exact cause of plantar fasciitis is not clear [6] . However the most accepted theory about its etiology is that the repeated stress to plantar fascia leads to micro trauma and chronic inflammation, leads to stiffness in the fascia and makes it more prone to re-injury [7] .
Plantar fasciitis is also called by many other names such as: Heel spur syndrome, runner's heel, subcalcaneal pain and calcaneodynia [8] .
It can be diagnosed clinically depending on patient's symptoms and physician's examination [9] . The most common symptom is heel pain after a long period of non weight bearing such as in the morning after rising from bed or after standing up from a long period of seating [10] . The most common sign that can be elicited by physician is pain by palpation of inferior heel (site of planter fascia) [11] .
The main lines of its treatment are patient education as it is a self limiting condition that resolves spontaneously in 95% of patients in 12-18 months [8] , physiotherapy; the stretching exercises to stretch the plantar fascia and Achilles tendon so that the stress on the plantar fascia can be relieved [12] and orthotic shoes to decrease strain on the fascia by elevating the heel and providing support to the medial arch of the foot [13] , others: Application of ice and heat, soft tissue massage, night splint, chiropractic therapy, electric 309 310 The Correlation between Hamstring Tightness & Plantar Fasciitis modalities, acupuncture and taping [3] , extracorporeal shock wave therapy can be used if failed non surgical treatment for 6 months [14] , medication; corticosteroid injection [15] and oral NSAIDs [16] and surgical intervention; partial plantar fasciotomy is rarely indicated [3] .
Subjects and Methods

Selection of cases:
This non causal correlation study was conducted in Physical Therapy Outpatient Clinics, in Faculty of Physical Therapy and in Faculty of Medicine, Cairo University from January to June 2018.
Inclusion criteria:
Patients were diagnosed as plantar fasciitis (unilateral or bilateral) according to the following clinical manifestations: -Patients diagnosis as plantar fasciitis by ultrasonography which show reducing in echogenecity and increase in thickness of the fascia >4mm.
-Chronic manifestation at least 3 months.
Exclusion criteria: -Subjects who have osteoarticular pathology in the hip, knee and ankle that causing pain or restricted movement.
-Disorders related to heel pain, such as subcalcaneal bursitis, Achilles tendon bursitis, Haglund's exostosis, or fracture of the calcaneus.
-History of recent trauma to the lower limbs or elective surgery. Specifically, subjects were excluded from the study group if they had been treated for plantar fasciitis with muscle stretching exercises or night splints, or who reported some direct trauma as being the origin of the plantar pain.
-Subject who have history of hamstring trauma or strain.
-Neurological pain that confused pain in lower limb as radiating pain from spinal problems.
Ethical consideration:
-Ethical approvals were obtained from the Research Committee in Faculty of Physical Therapy, Cairo University and the Ethical and Research Committee of Musculoskeletal Disorders and Surgery Department.
-The necessary official permission to carry out the study was obtained from the manager of outpatient clinics at Cairo University Hospitals.
-An informed written consent was taken from all patients after full explanation of nature of the study, benefits and possible harms of the study.
Methods:
A universal goniometer was used to measure the popliteal angle of the knee for hamstring length measurements while the hip was maintained at 90 degrees of flexion. The universal goniometer have an excellent intrarater reliability (ICC=.74-.99) [3] .
Ultrasonography was used to confirm the diagnosis of plantar fasciitis and to measure plantar fascia thickness, and echogencity of its proximal part. The thickness of the plantar fascia will measured at its proximal end near its insertion into the calcaneus (1cm away from the insertion point to the bone). The ultrasonography was done in Kaser Al-Ainy Hospital Radiology Department by Toshiba aplio 500 sonar device using small parts head Fig. (1) . The AKE was performed using an experimental apparatus designed for the patients who had plantar fasciitis. It consists of a rectangular wooden frame that was fixed to an examination table. Participants lay in the supine position on the table, facing the wooden apparatus. The tested limb was flexed until the thigh touched the wooden apparatus, being at 90º vertical on the table. The contra lateral limb was fully extended and stabilized in neutral position by the belt Fig. (2) . A standard universal goniometer was placed over the lateral femoral condyle, with 1 arm aligned along the thigh in direction to the greater trochanter and the other arm aligned over the leg in the direction of the lateral malleolus.
From this position, and without any prior warmup, subjects were instructed to extend the knee until they felt a strong resistance then record the angle by the universal gonimeter. After the goniometric reading, the tested leg resumed the resting position for 1 minute, after which the same procedures were executed for two trials and the average was recorded.
Statistical analysis:
The association between the ultrasound results and the AKE results was examined using the Pearson product-moment correlation was used to determine the strength and direction of a linear correlation between thickness of plantar fasciitis and range of active knee extension test. The alpha level was set at 0.05. Using SPSS for windows, Version 23 (SPSS, Inc., Chicago, IL). Prior to final analysis, data were screened for normality assumption, linearity, and presence of extreme scores. This exploration was done as a pre-requisite for parametric calculations of the analysis of difference. There was a linear relationship between the dependent variables, as assessed by scatter plot. There were no univariate outliers in the data, as assessed by inspection of a box plot. Normality test of data using Shapiro-Wilk test was used, that reflect the data was normally distributed for both dependent variables (p>0.05).
Results
A total of thirty patients (Table 1 ) suffered from heel pain recruited from faculty of physical therapy clinic and kasralainy hospital through announcements for volunteering to participate in noninvasive study their age ranged from 31-48 (40 ±2.04) years. increase in the thickness of plantar fasciitis is consistent with decrease in active knee extension angle (Table 3 ) and Fig. (3) . The mean values of age, weight, height and Body Mass Index (BMI) were 39.72 ±5.58 years, 78.52 ± 11.64kg, 165±8.91cm and 28.94 ±2.94Kg/m 2 respectively as presented at ( Table 2) .
Pearson correlation coefficient (r) between mean value of thickness of plantar fasciitis measured by ultrasonography and active knee extension angle was 0.613. The results indicated that there was a negative strong correlation between mean value of thickness of plantar fasciitis and active knee extension angle (p=0.0001). This means that Thickness of plantar fasciitis Fig. (3) : Scatter plot for the bivariate correlation between thickness of plantar fasciitis measured by ultrasonography and active knee extension angle.
Discussion
In this study 50 persons had the typical symptoms of plantar fasciitis who would took to make to them ultrasonoghraphy but only thirty adults patients (25 female and 5 male) their results were more than 4mm acted as study group represent plantar fasciitis the results of this study show that there is a significant reverse relationship between angle of knee extension in AKE and thickness of plantar fascia.
The results of current study support study of Labovitz [5] who observed that patients had hamstring tightness were about 8.7 times as likely to be plantar fasciitis patients [5] .
And also the current study support study of Harty [17] who found that the increase in hamstring tightness may induce prolonged forefoot loading and through the windlass mechanism be a cause that increases repetitive injury to the plantar fascia [17] .
Bolívar [18] found that; tightness of the posterior muscles of the lower limb was present in the plantar fasciitis patients, but not in the unaffected participants [18] .
Smith [19] said that the thickened plantar fascia may be a cause of hamstring tightness and cervical and lumber lordosis [19] .
Many patients have plantar fasciitis and pain in hamstring muscle due to tightness result from tension that caused by plantar fasciitis and transfer to hamstring muscle along the Superficial Back Line (SBL) [19] .
The Superficial Back Line (SBL) connects and protects the entire posterior surface of the body like a carapace from the bottom of the foot to the top of the head in two pieces-toes to knees, and knees to brow when the knees are extended, as in standing, the SBL functions acts as one continuous line [19] .
In many cases plantar fasciitis come first and the pain in the back of the thigh come second, so that in this condition plantar fasciitis should be treated firstly to relief hamstring tightness and pain.
The results of the current study showed that the plantar fasciitis is strongly associated with the hamstring tightness and should also be addressed in the treatment for the increasing in knee extension occurs that's may be the cause of plantar fasciitis.
Conclusion:
This study proved that plantar fasciitis is strongly associated with hamstring tightness, but it's design (non causal correlation) does not allow establishing any cause-effect relationship.
